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imm ]ai42^o| ^gon o|§^ ggj, ^^i^ x^l60i2l 

0)1 2Jg^ m m=?muo. aaiei 

14 S 29,000 ^ 

OS 0 a 

[^M^^SS] 0 2! 0 a 

iMhm=?m 6 s 301.000 m 
imm 330,000 a 

[g^SM^l (70%ifS) 
[^^e* 99.000 a 
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^7l^-^^(mesoporous) S.f-^>^ vs}o]^ ^^A^ , >^7] u>o]^ ^A^ofl :^<a-^ <?! 

^o.^. ^t!: nfl^l^lT^ -^d^^^ ^ 91^. 

Itfla:£] 

5. 1 
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{BIOSENSOR CONTAINED MESOPOROUS PLATINUM .AND METHOD OF DETERMINING CONCENTRATION 
USING SAME} 

<3> [^r^o] 7l#^<:»>] 
<5> [f'Bll7l#] 

<6> wl-o-ji2. ^A^^ AJ^] ^^o] ^;^^7l7lsq- -^71^0.^ ^^^<H ^^^^ ^ 
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M}o]^ ^mn^ ^ ^^^v ^^i^o.^. ^^v^ si-*!- 

ir)-2l-A-1, A>-g-*>;^l ^fe wlJl^^^ ^^^-§- -^^i* 7fl^^7l 

"^^7}- ^Ti|-(Vassi lyev, Y. B., Khazova, 0. A. , . Nikolaeva. N. N. J. 

Electroanal. Oiem. 1985, 196, 105; Beden, B. . Largeaud, F., Kokoh, K. B., Lamy, 

C. Anal. Chem. 1996 , 41, 701; Bae, I. T., Yeager. E., Xing, X., Liu, C. C. J. 

Electroanal. Chera. 1991, 309, 131; Sakamoto. M. . Takaraura, R. Bioelectrochem. 

Bioener. 1982, 9, 571 ; Kokkinidis, G., Xonoglou. N. Bioelectrochem. Bioener. 

1985, 14, 375; Wittstock, G., Strubing, A.. Szargan, R., Werner, G. J. 

Electroanal. Chem. 1998, 444, 61-73; Zhang, X., Chan, K.- 
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Y.. You. J.-K.. Lin. Z.-G., Tseung. A. C. C. J. Electroanal. Chem. 1997 . 430, 
147-153; Sun. Y., Buck, H., Mallouk. T. E. Anal. Chem. 2001. 73, 1599-1604; Shoji. 
E., Freund. M. S. 2001. 123 . 3383-3384). IL^^ <^^^ alJLri^^ ^^^^ 

>^flSoHi::4^(AP) %^i=1-. alJi^i^^ ^^-§- >S^-1«^ tfl 

^ ^^oij <^]^^ #-f^S^ 'S::^ «^l-g-^ 't'HCAnal. Chem. 2001. 

73, 1599-1604)7> 9X^, ^7] ^^ -tt^* ^l^tb ^cJ" 

n -ttsl- €^ t^^<='ll ^^^^ A>-§--g|-^ wm^^ ^ 

olSltb ^^1^^ ^ ^-^^-^ ^^(Pt2Pb 

electrodes)o1 SX^. W ^--<>OA-lic|- 

'^^o]^d^ S.^^^^ <^€«1 ^z^-tb 0.01 N 

til:ii^e(Bi) AV^i^^^(W03)^^ *^1-§-^ ^cJ-^*=*l ^1^^-^ ^ 
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<12> ^7l^^^(Mesoporous) 1-^^ 7]^^ ^fe ^7ll-^S-, 2 ifl^l 50 nm^ 7]^ 

x>H€ ^S7> 7]^ -B-S-lb^. ;^m%^^>^m ^^^-^S. ^^^^^ ^^^^^ 

(self-assembled micell) ^ <^1*^. o]^^ ^2:^ 

^^Itir l-^go] ^S3|-§-* ^^l-o^ -B-71/^71 M.i:.-^-^:^l7]- 

Sjal, ;^m«:^^;^l» ^ITI^V^ ^7l^^^ l-^o] A^A^^cl-. o]s]^ ^S^-l: ^^sH 

«-^^<^l 7fl^sl^o.o^, ZL tfltb ^tP-7]- «^1^«>|^1^ ^t^CGollas, B.; Elliott. 

J. M.; Bartlett, P. N. Elect rochimica Acta 2000, 45, 3711-3724; Attard, G. S.; 
Clyde, J. C; Goeltner, C. G. Nature 1995, 378. 366-368; Attard, G. S.; Goeltner, 
C. G.; Corker, J. M.; Henke, S.; Templer, R. H. Angew. Chem. Int. Ed. 1997, 36. 
1315; Kuhn, A. ,T. Industrial Electrochemical Processes; Elsevier: Amsterdam, 1971; 
^ Whitehead, A. H.; Elliott, J. M.; Owen, J. R.; Attard. G. S. Chem. Commun. 1999, 
331-332; Attard, G. S.; Edgar, M.; Goeltner, C. G. Acta Mater. 1998, 46, 751-758; 
Birkin, P. R. ; Elliott, J. M.; Watson, Y. E. Chem. Commun. 2000, 1693-1694; 
Elliott. J. M.; Owen, J. R. Phys. Chem. Chem. Phys. 2000 , 2 . 5653-5659). ^2: ^ 
71^-^^ ;^1^fl:^^;«ll(octaethylene glycol monohexadecyl ether, 

CieEOs)^. ^^<J- ^^1 ^^^^ (hexagonal (HI) liquid crystalline phase, 29).^S. 

€^^#(electrodeposition)<^ 'S^sl^tK Attard, G. S.; Bartlett. P. 

N.; Coleman, N. R. B. ; Elliott, J. M.; Owen, J. R.; Wang. J. H. Science 1997. 278, 
838-840). ^«fi^#€ ^WSr ^«<3- ^^(pore diameter. 2.5 nm; 
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pore-pore distance 5.0 nm)ol oxo_^^ ^zJ-aJ ^ ^^o] o^c].. ofl^^i 

■f-(Evans, S. A. G.; Elliott, J. M.; Andrews, L. M. ; Bartlett, P. N.; Doyle, P. J.; 
Denuault, G. Anal. Chem. 2002 . 74, 1322-1326)<^ ^l^^^^J"*^ ^ 

7]^^^ ^#(Elliott, J. M.; Birkin. P. R. ; Bartlett, P. N. ; Attard, G. S. 

Langmuir 1999, 15. 7411-7415)^ €^ «-^^<=^l ^Kt^^tii ^S^^l "fl^ -f^^ 

<13> >a-7] ^i!fl7l^^ «fl^*V7l ^^V'^'^ ^-^S^i, ^ ^^-Sr 

<i5> .^-71 ^^^*>7i ^«><:^ ^ ^ ^7i ^^<^i n^^^ ^7i^^^ 

<i6> ^ ^ ^7] €^ ^7l-§-'^^(mesoporous) ^ 

i^§>^ w>ol^ ^A^6^ :^c^4r •?l7l-*>fe ^7^1 ^ ^7] 9l7}^n^^^ ^-W- 
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<19> ^ ^r^S\ B>ol^ >^Ai^ ^ l-S)-^ ^7]^^^ i 

Avoj] rfl^ ;^«j-^^<^l $1^ >^>-§-« ^ ^-^^ ^--^ ^71 

o.^ -tt^^l 71^1^11 3l)-:^«g-ol t\-^ ^^<^] ti1«fl 

<2i> ^7l^-^^ 7l^7l(roughness)fe tfl^^o^ tfl a]^ ^^^^ (chronoaraperoinetry)<^l 

cg^cil 37i:e.ci- ^^^^ io-2^«^ ^ vyo]3.s.^]n 

^^^]^^, 2-50 nm 7l^ifl ^-§-1:^ ^-ar-^:^ ^7l^^^ ^1^^^ 

(diffusion-controlled electrochemical system)<Hl ^^H ^S.^^. 

*>^^ «^^ofl ZL&|t+, «V-§-#5.^^ ^7l^^(kinetic-controlled 

electrochemical)«^l^i^ ^^^o] 7]t}n^ ^"14 '^^"^l ^=1 

i3]o]^Aj 7^lTS%A^;5ll(octaethylene glycol monohexadecyl ether, CieEOs)^. ^'^^^ ^^«}- 

^€fl>i^#(electrodeposition)^j-^^S. -^^l^V^^^ ^ 
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<23> ^7]^^^ ^^ 1.5 xfl^l 3 nm^ ^^<^1 

^H. ^^ S^oflA-l 60 ifl^l 600 nm^ ^^S. 3.^^^ ^o] 

^. ^7] #7]^^^ ^v\]7} 60 nm tJl^i-o.^ ^'^^S)^ ^7]^ ^^7} ^^^1 

^^^^^1 ^^}^ ^^3.^1 ^^^^o] ^ 9X^^, 600 nm ^3)-^ ^-f ^7]^ 

c]-. '3-7] afe NaCl* 3E^^>^ tl-il-^^^CpH 7.4)* A>-g-^ ^ 

<25> >^7l 7]^:^^ tflwl -0.1 ifl^l 0.5 V7> a>^2|^Ti^, ^7] ^ 

4- ^'^^^ -a-^^ ^€ 

$1^. ^7] 7]^ ^^^^^ Ag/AgCl* AV-g-tl-cf. 

<26> ^ ^7]^^^ ^^-^ tcj-el- Hl;^2^^ ^-§-:£(€^ ^7] .^7} 

)♦ t+B^-tflHCt 1 ^ £ 2), ^dr-^l-^^ ifl^ ^<^]- ^^3.^^ ^ 

^^^^* ^^^^S ^-i-tb^. SEtb 7]^^ ti]^ ^'^#^'^1 
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<27> ^ #7l^^^ ^^ i-^^V^ ^^"^ 0.15 MS^ 

PBS ^^^<^1>H:£ 'Jd^^^ 7>^i^. 7]^^ ^7l^«j-^ 

4i<:>l^ ^£7> ^^-31-^ w><^l-2- 'Sl^H-S-'i*! ^fl^ ^1^1*1-^ ^<^1'^. 

<28> o]§> ^ ^1^^ -^^Hl* 7l;cflt}:i=l-. ^>7l ^aHI^ ^ «^l>^l*]-7l ^ 

<29> ^aHI i: ^7]^^ tiq^^ §al 

<30> CieEOs 0.42 g, 0.29 g ^ *>ol=.S.^ «jAV#S5.«-5l-^ vflo] e :5>o]:= ^flo] e 

(hydrogen hexachloroplatinate hydrate) 0.29 g* ^^Ir^l ^^^tflxl^l 

# ^^(-23 - 26 ^^<H. fe^ ^^^^ 7>^ 

£^ ^o|t|. Bt-T:fl :^^ofl 7]^^^(Ag/AgCl) tflti] -0.06 ^^^^<=>11^i 25.4 

inC« 9l7}t}c^ ^Al^V^ ^^ ^-tfl ^7l^^^ ^^^^1 

^.^13^. 'f'7l^>^ 4^<^1 l^m CieEOs ^ •=>1^ 

^71^^^^ ^^<^] 7]^;^^ tflia] +1 xJfl^l 0.45 ^^^H 0.5 M %^<^l>^i ^ 

<3i> 7^]^^ ^7]^^^ ^ 2.5 nm ^ ^ 2.5 nm -iCwalD^^^^ -^r^*}- ^ 

7mTi|-. ^7l-§-^^ 2:A>^^o.D^(Attard, G. S.; Bartlett. P. N. ; 
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Coleman, N. R. B. ; Elliott, J. M. ; Owen, J. R. Langmuir 1998, 14 , 7340-7342), 

<32> - 7]%7] ^:^>(high roughness factor) 7.25 
<33> _ .3o%s1 5ifle)T3|lo] s.^^ 7>;^lfe- -38 mVg^ 

^ - #7]^^^ (20^5 nm over 1 inm2 area of 300 nm thick film)<^1>H ^3.^ -f^tb 

<35> - 6.1 nin«^ ^-g-*>fe 1.68°(20)Sl X-^^]^] ^3. 

<36> - <^u}^ ^^(Pt-s) S^i). . 

<37> ^AHl 2: ^7]^^^ ol^^ -l-^S^ ^S. 

<38> ^^^(phoshate buffered saline solution, 0.1 M phosphate ^ 0.15 M NaCl, pH 7.4, 
37.2d0.2 X:)^] ^^3.^, c].^iss.^X}. Eo>tili^3f|)^^ ^5.^^ ^l-^^" ^7>tb 

^-71^-^^ ^A^^ ^^-g. i^ji 7]^^^ tflti] 0.4 VI- ^7HM 

<39> IE 1^ <^]-:ii^s^A> ^ o}/flEo>tJli^3E(lfeo)l tfl^ ^7l^^^ ^-^-^ «]:^* ^ 

^>^171S. i4^^ ^<^m. £ 1«^>H (a)fe ^7l^A^ ^^<^1^i^ ^-g-«=>l:il. (b)fe 

^-^^ ^^^l^i^ ^-S-^ M-Bl-^ ^^Sfe <>>:issiaiAi- 

(AA) <iHlSoVT3]i^3jfl^(AP)^ ^7>^^ ^i^ltb^^. 

5.# M-^Hfl ^<^li^. 
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9.6 Mcm"2mM"~l 


4.4 Mcffl'^mM"^ 


1.1 Mcm"^"^ 




0.039 Mcin"'2inM"^ 


10 Mcni~2inM'"^ 


0.75 Mcui"^"^ 



<42> 1 ^ 5. ^71^-^^ 0 vfl^l 10 mM ^^<^1>H 9.6 fAaa-^-'^s] 

"^i^ ^^"^ ^^^^ ^ 250 iifl #7VAl^o.t^. 

tfltt ^-S-3^fe ^s--:^! al^l^V-^H ^7}^}^o_T^. ^-§-:£^ 0.9 

<44> ia>^ :ao], ^ tijjirii^^ ^^i^Hl^i ^7]^^^ ^^-^S 

A>-§-^H 7l^s] #^3^ til^V<^ ^3-§-^ ^ -^V^i-^^* 
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m^^Jr 1] 

^ >a-7i ^^cfl f'7i^>^^ s^«>fe wyoi^^Ai. 

[^^^J- 21 



31 

[^^*^ 41 

^1 ^^H'^i. '*7l ^71^-^^ ^^^^ i^ofl 60 vflxc] 600 nm -f-Tll^ :£ 

51 

1-^ iflxl 4W <>l:!^ ^ «j-<^ «><^1-2. ^'H*=fl ^^-i" ^7V«>^ ^ 

» i-t*}^ ^7]^^^ o]-g.tb ^£ 1^-^. 

[^^^ 61 

^1 5 «j-<^l $i<^>H. ^7l ;^<g-^ 7l§ cfltil -0.1 0.5 . 
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Sope: 9.6 |jA cm^ xcM 
Rvalue 0i>994 
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